PROGRAMMABLE 
LOGIC CONTROLLER 

PLC 



* jaJl - Session II 

S- i 



J-oP LUa A 


j '-8 >- dU*. 


CPU 


y J jJJ-Uj CPU dA~ T 4 JLj o^JLaJl aj_Si (_5 jJjbjLL^ 

• £-‘jA 

^.aU jj JLjU> *^j\ 

lj ^ ^ ?rLni.i a_L>-j ^ j-fi-i RAM t _5 JUjLli) 


. 0 


t_- 


J 3 ALUl j , r .L-U.1 AiU 


- ! <^ r i' s j\ o>LU_*Jl 

^ JW_~ . — S P LC jLj-^r ijL) jllp— \ 

a j j — -a A RAM <_5 U d. 3 ? Cl 4 _>-L— j .1 JJ J^-Ldl i ■-* A_JLiJ-i J_>-ljii.i aJU y 

. 1 jiO 

— TljJl A a ^>-S^dl 4 jL>- jLjlp^'S j _5 j->A i ,*_■> j ^ki>- 15 A 2 "*"" Jejjo — V 

O-'ddV *Jl j 4 ^-UJ 4 j *l_>d ^ A AU\_'i j 4 jd- t * U^vd ^ A . lo - »~ Ml , ~ . . . , \ ^ 

. o^S'\Si\ A £TjL>di 4 JU~ 4 -. -; -, 3 > *J.i 4 _p-L»J .1 JlJl JJ ^ollj 

. 4 -Jjtjdi AS 4 A l.Ul ^4 *- jL>Al aJU- £ 

• *OJ' 1 c V i Y i_M jjaAl j ^J— o 

■ JA-^U' ^■•'-’^ -A - 7 J jvj (T 1 - U JfCiJl j 
Response Time ^3 Utf 

4 — -Jd- (__5 j; ^ i-M-i 0 - 4 > Al AU-Ci 4 jdrt-'^> 3 /^ 1 

— • Aj'yi Aj_-*j'yi <^r*^ de* A. k y-JJi J^A-iwdl aJ La— a jyy - 1 jl^p 

• *><p^ ajU^iM ^j- \ 

• (T^dCi A^3>r-i 4 jUtJ^-I yj~ Y 

• Cs* 1 KB i_l^ (1-8 ms) A _Aj JCi4> yj~ 
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(rt-^ JSLlSi 

Oj^-f OUl V ^ 

Low Level 3M — *Ji J <j f — A\ ouJ ^ ' «j^r' ol»J 01 

• 5 j#r' p-*' ^ UJ j Languages 

(J? J) I> - d^K_^>- .. v^ 7 Ladder Diagram — 1' jCiJi - \ 
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£ j\ ^ Jlp ^ jj- ^ _j jJLJI (j V^' J <-TO 

A & ^Ur. (V <L>Dl ApA D 0~*l£ -Aj cNjjADjAii 0>Ui* 

jil J—^ iSj-^S D> ^ M- u D^a ^'j AA>A 

.-, ' <S \j- j 2 pU-A l j 4^L^J-1 <^LL-*Jl j D-lj\’l j j'Al ojLL^c- j aOilaAlj VO^ 

i i . . _ i£jS\ c^IpLJIj PID 

; j,.U v ■ _^p j * salli oi* oAa j -: Statement List J-<A-' DJls -X 

. (AND) A ^ DuAii A 10.0 JDi ,> Data cAUlj Operation 

(10.0) J^ail gp 10.0 ^ oliU! 

5 pU-.l l <aA' jJJ \AA\ jy )\ t^o j a -Aj -■• CSF J^' -T 

t I ...l l <j j AyJb p\ cjLL>-*JI i_/A 

L^U^31 ca,LLAi f Ji*s~J DJI -: Grafcet *^ijT ~t 

2.\ + -. . Al JS-OI -ksi yP -D- v^' c^J V“Dl <_H^' lT* J/ 4 0^'-> 

. j J ...A 11 ila.pl eOl 

j ^ aj gj^l 'Dip CiUJ r Lv^.L ^ Jjil (D-Dl >yyS h^A\ otr^iJl jo*, r _A' j 

^ LI S_^r( ^ ip_^ oh ^L^'l J-* ^ Basic cL~D' D 

0 , Lg. Da j iiLJl ^jdl iji*r\ a^Ul oDa uD-l jj LAN D^ 0 

. , \ A l\ Ll & (j D.I CilallL ^jlsJl ii j-*-* j Ai^j c->li*>D>-l i-g-SJ j tSy~^ ^ j~* 

yk DNl Jbu 1^^^ j~~i j il jl^- c5' J-LDI ^ Al D oi 

. 05 “^^ 

a 0 <3 j 2ULLJI eaUiil jvW. J-C ot ^fs. (^ oU DIp j 

— ; p a^oJjo “CJ (^i (rlJb^u-l 

( o — y a A-D ) (ejpaD.1 ^ ~ ^ 

y aJl by^H A ji&\ cA J ^ H 1 ^' u^-L' ^D^‘i -T 

p j\ jDrl UJ15 jl O jL^-j J j ^A-Jl 

, 4^xj \jll}l ^3wLl]l 

>LC A ot iJ Aui pj ALLI A 1 Aac yj j l^lbb A-Al 

ojLL^pj CililaDlj Ay ^>\ c^b}jy\ j iJD-'l oaLLAl 


Joj 


-V 
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J — ^aj ^ J 1 - * • a srj>ll PID cjL>AiJ-I j cjLL^J~!j a^-Sj^Ij ^ iLall 

A*/L3l 3jfr>rSl\ &S- y±£r fjy dALl-NI A-L.P j d~>\-» ^L*J.I J-aj J JjJC (3 aJbJl CjUIII Jjl>tl^.| 

. LAN aJAi c^LLeJi j 

£-°J^ ojfA jUA' A— ^ 

-: ^LU l^y> ^ ij £*jd 1 (*^otJl Sj^ri A-loIi OLL?l jil jlJLa 

. 4j jiLil 4j JslH j a^i Jl J^Ldl iJip— \ 

. 4j jikis Aj j!h\di I J A~L J| £jl>J.I ^ju^— Y 
. Aa>-Lli A^jida ^)l C->I_JLj<J1 a 1 .sIJlpI — V 

. <_Jji]all £>Ujdl p-PrL- L*-j PLC jlgA RAM 0 jTL i 

• jdl jv^>- ^ 1 KB jAj J cAJ < yj—° 

J-Ml a^L, (CMOS RAM) Jliil J^ ^ PLC jl«A LUljJi ; ,/ijUi a^y-n 
• - • EP ROM ^ jl l-c>r apk^> ijAi liS ^^$i>JI jLJI ^iLaal jllp c^UjUaJL 
. ax,jjuw* Ai^x. <^Jl c^ulJI RAM o ljL- PLC o y^ >r ^ o ^ LJlp 


cljI 


jj — A c^jj — >- £ — ji Li) Compact J-lSLil £^Ji ^ PLC ji**- Ja-y 


c3 'LL 


?( a-pC-AI <uLj«JI (_5 LL 

ojIjjLj cj j.c>- £ otA LI) Moduled (jAl ^^Jl ^ PLC Ja-a 

V ( a^U-jJl aJ^jJi 

*! Ljcyl aJUJl J A.h a ->*-Lil jl .la at (_£ ^X~Al 4 Ja aP- :ll olJsUi £• J_*I_>Cj PLC j' g •>- Ja— ^ 
(^L^l — aj ^ — ^La pAA sjy djXS' y£-\ ap (_$ jALtdl ^Jp j-li PLC jL$->r Ja— ^ < 

?^LC- 

V olT tj d~-d‘i ^L p jiL* ^ PLC jU.” Ja- ', \ 
? Documentation ^ L3fl ^ aLoA. ^La: f tkpi ^ j^ii PLC Ja- \ y 
_ jl aL *1 Uasr jj — a^aj^ — 4j J l_P 9jl al-’Lrji) PLC L> j (_^l (Jj— - \ Y" 

’ ( 

V Diagonestic a. l^L; ^ll JiLpSi ^ aL^c. ^jU; akpl pli PLCjL^r Ja- \ £ 
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y l>» j V w\Jli jl £_>Ij j ^ ‘*~ N ~r-* J P LC ^ ^ 

V OwlJi A. 4 AjSZJ^J o^l Interface jii jil 

4 ,:c h i- A j -.?'j-JU l>cJ S^Lil PLC S aj-p-S/ ApiJi C-jli-^ijil y*j ( 'l ) pi j <jpfii J 

. 4_j jliill 


\ 
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J\ J>ij1i oj^r' ^ — T 


JJiJuJi i_3j^h ^ ^0 (^s^' J V-V 1 ' (L>03 °>^' J^'-^- y s i^^' 6 '^J 

p^ J*>U ^ y\j\ fUapj ^ J^l' o& J j' V^' ^hLLJ 

. ^_oLfl-i.i^ ..k? p^ 

NC i_^T> ^ j' ON U^> ^j=*» W tfij LHr^' ai ^ £?*■> 

. Loi ^h J>UiF 3 j#0 jK»' ^ UJ j CO <-^ ji 


Push Buttons 
Switches 
Limit Switches 
Proximity Switches 
Photo Cells 
Float Switches 
Pressure Switches 
Thermostates 
Flow Switches 


AjjJlJI JupI t 
<LSLjtSv_Al j \ ^-iTl ajL 4 V 

4^j j Laljl — i 

<U3 O 
C->L«i j_»jl ^yVoj»—'\ 
Ljw^Jl £-C-~J tA* V 

3jl jJ-i 4_?rjJ> A 

tA* *\ 

ajjjJl J aP\ j-iih ^ "O ~ T 


. \ 


^SOI j.- Sts' o' j aTucxN' ^'Uil j LpI^' 4_,u^ 

J i .-.ri l ci u‘ NC O'L? Uhdl L^-j NO 'y~ A 

l__^T ^ JLio )\ ^ j <-'j e> ^ c ULti 

^ ( _ s L LicJl iM jl juo ^ ^ j!i\ \Xa Jl* J'TI JL j ^r-SSJL 4 >-_^a. NC 

^ ...U l ^ -IxLl ^Sh i-ioj >yZ iA> ^ ^ ** ^ J C 1 ^' 

^ Tj^il 2j\j\ :>_^. Lis -u-'j ^ ,L^j\ pLi 4^%' joj aii>- LS-U^l W 

A .t : j Jlp g^_ LpUJ OiPlLs ( N — Y ) j j 

jjj, ill j (l jSjJS) s? (Sv’Ls 1 j NC c^y 1 -' j NO 

38 







o- Y) 


! ^JjL* -Ls-t-i ^Csjt j y^> O^P w\j>r Jl J 

y ^iS" j Emergency is j' y> ia^U» - OFF ^3U»i - ON Jy-iJ _LpU 

— • ^c-JLail j j^i> sJP 

^ OjijjJi Lsi.1 — jJlS OjijjJl ^t-jLiili — 4_F>\JwxNI ^Jl_al! 

. JjLail C-'li OjijjJi ^jLail — 
‘ -bi-'jCsJl jrjU ^VP(Y-Y) JSOJIj 







(r-Y)js^i 

• (^^0 -iaplj-CiF <Lil*Jl 4-O^SsJS j J.A J)\ yu (Y"— Y) 


39 





V ? I II 

o--f — - j ) fv- 


22 14 


2-' 'P 1011 f ? 

H 14 34 I 





-r LdU 



^Ja Lx—.aJ 1 ^-tdU ^bia (3^rf 

,Jis 

(’r-T)jiaJi 

L^i j Ja-P-i j-JaJl; <UptiM Oi ’W’ jJ ( \ — T ) J j 

(>-Y) JjJJr' 


r L\^^/l 


Emergency t£j' jWl >U^i - Stop ostL\ 


ON Start c-o 


‘UpU...-aJl 4_JL*jdJ J-xOzM OjJ-i oi tp| 

yOi 

^UiJl JJoJ ojj-C -b-Cjj N <C jjOi 4 ^L»j<J 1 (j 

^->j’ J* cr^'' 


.kpijCdl ^gip ULp-i y j O’ 15" y~\j i~pUM iOri0 _ 0 

(Y“Y) Jj^r' 


cJ_P-J 1« 1 


j _jj-i u 


g H »*j! , ,-iJt 

H 

. ^ »>UI 

— > 



< — > 


O 


i^ 1 

• r J,i 

• Oj*- 

J— -■ ■*-» ; J-i j 5 '-» i - iJ 

. JL.* • J53 

O 

o 

v^y/ min 

Ul* «V ,«-* 

- iV OU _j~Ol 

l^±l 


.ObJI oLl ji Japl j-JaJl ^jIp ULp-i y~?y gJlj j yj c/ 3 (Y* y ) 
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(r-Y) JjjJrl 



iuSlo iSCJj jl jkJ.1 4 jLS ^t_jUia Y — ^ — Y 


4 Jj *■ ^ y~\ O jt y^A\ ;J (j Ui ^Jliil ojjS, 

4 ~-‘^ J J ~ — O r J~LSl k*-^ A^j ikki jiykl ^Lk. J-^>j 

. b>~yjv> (J,l NC ^-*ks> 4-lUiS JUj J\ j 4_ak,* J,! NO L*~k 
_ • f^J ( ^ — Y ) Cj^r* kk U> y^J> oJS- JL>r y J 


0 oL4l ^ jJL ^\jX> ^-Ik* 

(^ J^-—'') 'j^ j' '-~ c - <t*^v ^-U Ifka^- j( Igkj <JU«j £- Ik* 


C Jr Ll~C ^ y>xSj kl^sj ^l5 Aj aIjtcJU Ik* 

0 Jl ±J ^a3Aj 4Jb*x_*j \joL« 



(£— Y) jSLiJl 

OjLp ^_JUJI (j U^5 nJ J Ikii Jy J £JAj ^yu £- IkJJ J-*kl oli klf- j 

j'^ 4 4_jli £-lki ^Iki ^ (0-T) jSOjtj CO i NO+NC okk , 
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j ii\_j (i jJi) <j jL*Jl oUi j ^V~' *i/*- ^ 

. (c_-> JfOjOi) £-biii JO -kbj* jjJU Jc*^' 


6 

7 

8 
9 



£sjJl y 




*r 

a 5" ^>*3.1 i-iu Jl J*l>- 



^ir 1 


2 

3 

4 

5 


(O-Y) j£~bh 

-: oi c- 

^ aIpxju (^*-9 (J*^ J^S- 

^\jLal\ j*^»5r 

iS" ^>*3.1 bio j>\ £* 3 

4j>~ ^lA/* 4_1 o j 
biib* bioj 


y ; bio^, jlyu.* bli ^-bii 1 _>* Jli ^XjI^J.' jl yO.1 bU ^Ob jyj O Y ) 

NO+NC y )y ^ C 1 ^ 2 -P> -> CO 





O-Y) j^' 

Proximity Switches ^-o^' £y^3 V*-^— Y 


O' 


— ; I^JUp b Ja3 U-i y\ b^j Jj OjlfliJl ^jUil ^ ■ » <!•> 

^ <Jj3\ -UP ^bo JU AJ y J* ijL* ^ J ^ C 3 ^"'' 
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1 A 




vL_P ^ +^*S>r ( — -J ^ r — ^ ^ JU oJy ^ VL^- -: hj*~> K>.j& %-j^-X 

■ ^0-*^* ^.jir* 

!i;> ^~_Ja>LJcA < jZ$\ Jcs- ^li/iil 4-1jj ^j~!>^c*j c-~^>- ’ A - . 1 “ Ua^ A-Jjlit £vli« V 

. 4_jl y>! iJ_j\jl l^s.4 ^J-P d—ij \_LxJkl lj_S> O^i 6^>l-Pj 

— : 2_jjlaJ\ Cj\ j-jf 

aT J>~C^ (.\j>r\ - 

^J-Jt..^.:!' t_J JL*_c. *y j j cjS ^ 4 V Lft j^s- - 

4j C— V j Ajji» jJ'-J _/VlJ *V 

jj ^jl xJl jLlji ( ^A ^ji_flj Uf LgJ^A V, J ^P jv— Or t-pl ^1*1 -Up lj^>r- Aju a - 

•u^wu' ^1 p ^L-43-l iiLw* ^jlcJ ^-UjL* 0:40 mm Oy a*Lw* 

— : ^Jj U *ild\ jW^' <3 ct 4 J 

C^J j: Jyjj-l C-Jli' lili — : ^bili JA O jjJl ^»L~rS' 

<ji j i)\jf lilj (_£ £- IiaIS Lj aJjIp c~ 3 15" iilj 

ajj 4J,« j£- i >1 £'^41 LaJJP AiL-*~* ^ ' 43l— Y 

. ^~£>sj«Jlj AJLLjtA NO 4j>- ^Xjiil ^L...,..a, 3 ( ^~-' , *5^- 1 A-i*Jj J~;-3- 

(i ( J5 n J^Jl) 4 jJuAj- J ji w\p aJL»-p (j (^ _ ^) J 

^j\J>~ \ L/li. d j ^ (^'~ J 4 _/^4l ^^4 Ss- <j -«-P (3 J*^s! ^-Llii 

. ^ 3r ( jS0uii) Aji ^isL^i ^vJn_ 4 (A-Jaj (j UA>vUw 
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(V-Y)J^ 

2 y* j c r s~ 3 “ tjLJ 1 _/*3^® ^ojt-22' ^-jSjLJJ 42.UJ1 jj-©'. ijr 0 j*i (A - Y) 3^""’^ j 

^ 3 " £-Lii 3 >©1 J wU 1 ^" 


13 j 11 

FE<0-V- 

14 12 
© 


13 1 11 L ^ 13 | 11 

<0-\— 7 C<> -\ • - 

14 12 Hi 12 


© 


© 


(A-Y) JS©J\ 


2J jJail b3^~' ^tJl<La £ — - ^ — Y 


_L* o_vp 1 _ju L* £^j\jZj 3i*'“**^ cj»-Y£. i^jbLxM £©bill _^*- j 


S_L^>j.* ji Lj aJjLp oJl2~ 2 ^ o' u © v ^ jloi oAp 31 

• 

— ; 3 ' '3^^' *' 1 ^ 1° 1 ' V j - a ! 1 b3-^~ 1 p j 

Receiver 3^ — -11 j Transmitter J — - 3' ^-s>- -: <3Lr^' 

^ «L~. j l© _/. >-j > p—^ (5' ^l2oS'l il 3-' UUTi g© j -Up aJ©^' U^iS 

\___o_xS3 ^ Lp plJijJi apL^aj^ i 2^* ptja3\ '2 a (3 3^3^ j-J^ 1 

. j 43 \-a 2 ^ ja_*J! 

j _e»lj o^'iAp 3 3- 3' J 3r^~l' Cj© l ^p > " — • ^UiJ' — Y 




c_ 
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01 p UxJl \1a J^P la~« j ( _ r S Ip ^Ua_js \Sj) J*jJ ^Jl 

LS ^ ■k- i ~" r '-' -^V 0“^^' ^k-JL a j_fc ^a^' "Ua^Pj f S ck 4*j0 

^ '1 o-^'j k^-1 Oy Vi> y li i L*' . ^*~kJl £y> jJl JiT IJLa j Jjl-Ui 

o—^'* 2 C^J y^- J-b ^^11 Jpikl Ji t^y-i jjy J t l^M 

^LakV pUflJl LlA . jbO SyLP ^klkl J 5±M bUb t5 *ai( j aJ^oOI Ukl 


• b- 1 J- ° ^ ^Ji ^r'Vl aS"" ^ p- 

J — ^a-- J bf Op-Ij c_iOU J^b J*ii^J.i j J-JJ J -: (Jjlkil ptfaJl -y 

ka — k b — aS'l oks> pak-^J lg_L_p ilk j (V _ J > r y: Ua^pj 


aJj (jy 


I 



(V—ki J Ukl ^ Aik ^-kj £■ bii Uuj ^w»j Jk.jl JLp 

bU_aJ! f l — ^ | i_jf ^ oLLiTV r lkJi iJLA r a^o j ly-p-.. oJ;% 



bJiiS'l «ks J^P b Jb ( c \- Y) jkiJij 


(') 
M 
(-— ) 


JSkJl 

ap-ljJl ^kil ^Iki 

jkiJl 

^Ik 

jkxJl 

yjLalil ^Iki 
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(S-Y)JS^Ji 

* _'i ~ -'i ,_jJ> A1,A2 oi VA 3 j-* j t_A ^i 0 • — Y ) 

]^-X2 1 ilj U'Vl j NO y~e-* 4-i^j 1 — 14 -13 j.Xvall ^Os>jj 

. NC W x c-3s > as1^< oj i_J*l 













4 




5 


l / U ‘ 


6 

7 

8 


bLJt 





SJjJ i C->1 4j.i <Jbb>w4.i U_UP 4_*ljP (5) 

c^\ .ij_\Jl J * A JUv- ^Jois aJl^p o 1*~up ^b^jj Jy^ A_4y- £-8^1 (<-->) J^LiJlj 

4 j^>\Jl? 4l» 1 J.P 1 y4S Axil^nil £-8y88 y>y3sjl jy^ u^i ( ^ Y ~ Y ) 

. (70*— O 1 ^ A-iojj i.4 y- ^-lyi aj*>8 y_)\j NO+NC c _?■ y 2 





© © © 

0 Y-Y) 

AJbxiii-lj .b* ..fol' bLa *\ — ^ Y 


(C-j 1 jl J«jlj ^‘1 yt y'y <3 a!>JjM j y 3 ^ J £y8iil a 3 a 

^ y£ ji a8n_J ©J.\ j\ yull ajU> ^JLiL* (J (v^ 31 j M £y a Aa c 

. a _y L* yM J-^jj J- 2 -^ V~4 j (_r^*8^ i-yj Jl p 

— ; l * U . . ~-j 4jL Jfa\ l>cJ a-i-A y i)\s- y -A»ryj 

ia 7 _k^ JLp ^biii ia-J» lil 8^-3 Jai-iJLJ A~ti\ 'AiP — ’• JjSl' 

Jl 1,J ..\a\ \ Ajwa jJ >>8^ (V^' J 4i ^jlii -bija J~2J L*AlP a 4 Ji>-8^ bjli C^y 1- 

— : g; jL*o ii-AZ\p -bJwiil c3 y aJ^M <>aa ij 

AP — Poff- P on 

P 0 jy £-b_cH -bjwa iji <L~;p~ 

P on J~©' 
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AP 

U-J J>- 4 (__5 J ^ j4l ijji> (J i_l_jlj (_5 J- 3 


. W »..'-? i i (3 ji 

_Lijw? 4 Jliil ij_cs j _> j 


0 j 4 njj ^_3 yiJl Ja — jw4i i^JJoS" j P G ff £J2_cJl y* h : .. < > j*JO “UJj ; ^bJl ^ j4l 

J^Jw.3 .^-D 0\ c — _• (_$ -4 wj 8 J^Poff -4 w3 jJ ^^ylSor. lojj> 

<L__Ojj 0 j *J J (_£ y>T I 2 » ..-3 8Ji J 3-*_j3 4 y~° 5 -^-~ £ ' ^p — £- lliil ^ -LOoj Op (_£ J^>r 

■^-~‘ j . iS J—* 7 -4 iu3 5Ji 7 - Jajt i? (J j OlP 


a j * >. 




J f- 


u» 


»j ^ 84]jjO_jbl Qj.ll • 4_0l j-4 


j p — 8 L>t 4 i j ^juii 
• LS^' 

J^oJl j Piston cr -^‘ Diaphragm ^Ltou L*1 ^1AL>-1 j \i Si ^jLL« 

JsJw? ^-IjdLL j Jijw? ^\_ii_L ^jSs-stJLj J2JW2JI ^c^jIjLL ^oLc s-^p V~“T) 

A jLq. *Jj yS^z J 6 jl. .]g..P <-4P t ^.LJLoo JsJw? £"Iz>LL (— :> r) ^~o ISOt. 

<L_s y*_L C L*l AP l 5^ JaJcJaJl .laws.] B ^L^Jl j Poff -^Jw? o^jUA 

. J O-K^P 

.ir c^jLk_l a jLo-..,-^ms 1 i oj C— 0 jijap <jlp -kio? y> (.>) 

• Poff 
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^ 7 *^ 'JO ' 1 1 




( J ) J->Ju» 

(^r-Y)j5liji 

2 i— ' J s^ 1 ^' ^ Uii 1 yj li JaijaJl ^jU, (U-Y) JSCjJIj 

. CO ^ C l^i 3 ^ Jij NO+NC c tul 


1(3)5 


Eh- 


13 11 


>l”“ \ 


14 1 12 


2|4|6| 14 | 12| -12M4I 

® © d> 

(W-Y)JSLiJl 

5jl j^-\ ^tJUio V - ■ ^ — Y 

^a~p Uijz 3 UJ Ojiy-1 ^JUla (*—^3 J Oli«*y ^b Oj! ^-1 4 *- ^ ^buw Lf ^_ 

- : L 51 j 0^ f 1 <J] 


I 


i Oj— — S njj — : T 0 ff 3jl ^ u?-lj OjjI*p OlSjr^ 5jt ^ l_jULs — ^ 

-Lull Jp -u^J o^U Z\T IA iS/-\ o-Uji 

\2 <5jjl*l Toff ^Ta-ai \ 3 j,\ j?- U^jj’-i o^jUi ^jylSur Ojl ^_JUw — Y 

Al 4 jL>- (_J 3jl J-l Aj>rjJ ^J-<-P 4 r £*-U> T 4j^l-*-il J " A i 4_3 OjljA - ! 


Toff - AT +T on 

» -U/<3 30 C Ojl 3-1 4j>rj.5j 80 C -Up ^a 2 aji 3jl^->- As>rj5 


IS! 3'-Ui 


3 3 J— 3 J *jl y3~i 4_pr o _Upj -*- UAl <1 aJLp- ^UVjP-’ 80 C (__3 i^jljTl 4j>rji 


. ^*Aijl l. g » ... g ^ £- lull 4-ioj ijjo 50 C 

-U^Al -Up o jl Urj^ ->t_— jLL* ^J-<>p ® 53 4 JUI aTI^II^ 


T on - T off + AT 


10 C -Up Ui j31 0 ,1 J~1 i>r c- 


20 C -UP al l «jl_3-l 4j>rji 


J 3 lil 5^Uvi 


J -*Jjpj ^jP> Lu3 ^-lull !_jUj 0 ^>2 ^50 ji 10C -Up -UjpJl a jij^ ®jlj->- *u>rji 0^$2> L*-U*j 

-^Ul «_« ^-U-c :.,..J ailpj . ^llail jjXoj iiU>- 20 C jJ,! -U^jJl ijji Ojl y>- A>rj5 J-^2j 

4 jL*_<3l i~j ! - A «il J l c ~ull J JUjpJl Uwi-ji j 4-Jj^3\Jl o'^i^l A ^3-1 4 j*-j.} 

C 1- ^ lp 3 ^ O' 0->r ) 


2>2il 4,'v.ij .'! (3 ^-U< 




0 | V I 


-: 01 


m 


1 (4I....3;) *jl ^3-1 U>rji ^T 

2 U? ^rS^Ol >-U>5^ ~~3 3- 1 J_P-JU« 

3 a 3 21 Ojl J^- 4jr S^jLx.* Ol32* 

LwiJi 1 J -5> 4j Aj j~i\ 

4 ^-Lillj 

Ol32ll Jp- l u ll aJLwsj ^-U> o^>- 

. 4j jl 4jtjlp^ J>1 ^,1.1 


(^ o-Y) j£oJi 
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■OL 


4—Aa -j a .a 
- v -> > 


•b+i 1 


JU a ,t 


-i brji ,’^- ; Lb-‘ j _pj ©V~ 0 ~ ^ 


J 



2 ■-« Js , CO 


4 L 


l_- 


© © 

A *\-T) J^-A 

AjjkbJs Jp-iAl ojfr' Y — T 

_js ja o\s-y J^r jij Transducers ouO^ «ia ^ jUay 

- Jp ©- -/ -uu>j pA* A OW* o/j> -: Passive ©A oL2 - ^ 

»ljijJS 


S? \ 4 


,i 0; i v ,i 0: 10 V • ©5 p- ©©-I t-1 Lpr^>- o©n© -: Active :Uuiol~A-Y 

_> - / 

Si ^2 bis ©bis J-— Jlp flkJs 2^-2 ,uu>j 0:20 mA jO ©A 


2 _A\ 


4P 


jl© ijli ip -Oi 


0 “ ^ 


A j/ -bO OjJ-Oi iP^ A©^ 


f- 


/b_Ji J_^ JO - oi LU o\3 +5 V /os jO 1500Rpm 

/LOS c >- ^ 1200 Rpm 2>s ip^ ^ 1-up J,bO 300Rpm/V 
a a-~ u «© ^S's jU.b J©o— boUSi A^OS ©j . u£*j 1200/300 = 4 V bjO-* 

<L» d*J Lfc*»j>«-a-U 

Angular- Displacement Transducer ^-Y-Y 


-U 


AS O'-A ^ 'J-? 5 -bA iCybi uuL^sY jv^S ©^ j'j-OS A+kS l£y£ j±*-i 


,l©i ; _ r >/p (j ©'As Oji jSj;4 -Up j t 1,2 L/ukOl ©y ©jliiS 2ujJ apSAS p©S-© oU' j 
^ , *>\ a* +10 V ^-uu-* A-pr -kJL© (A^-J 1,2 ©uk+Jl ©u b.jS+lS J© ipLJS «-©jOp 


4 j «\ *j\ aS" A~* Lo 

' -v J © v 


-A 2 iUO'S or « r A J ©-^OJ 1,3 ©A-O' 
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(W-Y) j£-ih 

Linear- Displacement Transducer LkiM ^"' 3 ^' Y — Y — Y 


J.^1 LIa oj^s; j LVDT jbA\ ^L^UxlS J yi aJzjLI a^IjV' oLj; ^ 

^A 4 *t-te j-L j s-i»j Oa>li Oy*L j ^JiaV (jii. ^ 

^ u >. ijjLJi J~^y (50 HZ : 15 KHZ) tjy; b* 0^0 y jl 10 V 

S Hll L>-ljl J-Pj eJL^il j ^JiSl o>3 Ljlp 1^ ^iii ^ j /, 

LJ (SyXbS Ai>i Jis- c> j ^ y, JL ,1 ji Jlp( Jl l>r H,Lill 

• 5 ^'jV 1 ^ ^'>' ^Jr* ci> W ibjj j ^ y\b\ j jvilll 

bjj^l Phase Angle h jlj <_jui.lY ^ J^-e g,- yUi <jdlt ^ ^ ol JJb yjJr lj 

ouilT oli J^S/ J j^di ^hl^LS ^liJl aT ^ cJlY bli ^Jl a^Ij 

C^J (\ A- X) J^ZxJl j . j A^i jV' £4 A^J j ULw b y>^l A^r jJl 

LVDT jAJ.' ^jLjsLbJl A?-l jVl jj ji Lj O yljJI 


Yin 
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Vout 


->:> ^1 J^-jJl J_g^ 



-o] 



(> A-Y) 


Pressure Transducer oLcf T— Y — Y 


c-A ^ \ ^ Bellow ^ikli tUoJl Burdon Tube Oj 

^ 4-0 i j j3 ji aJs2J>- A^IS^jISL* A^ ^ ^Jj ^J>xJo C ^ ^-fiJ 

• *** j' ^uU^I iSV-^ Cr^- j^J 2 * t{ Sj^ ^ LVDT 

o j-V ,1 Qn-rt S' ^jj LVDT ^ ^*->1 ajl j*^ (\ ^ — T) 

LVDT V ■ LaJ A jja ^ 4j>-iji Aj ^>*1^ £jlii cJ wU^t3 . *A-gJ>r 


-0>r LVDT J>~ j-g->r djLwl Ci^jVS^ 1^1 Ajlj L<d»P Aj>-ij'yi £».« l_ ,-^L j «XgO>r djLjjl ^>t_3 
. ( 4 L>Jl^) ^ ol ^L- (_j^ a-JL^ o~>LS^ '■■— '■■ >r JL*_ v 2 _H o' ^Jlp (_L 
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() H-Y) 

Bellow ■-: 

jj^zi LVDT £- 4 ( _s^ 5 ^ 2 -^' f.LiJ<Jl ( j±~> (T .• — T) 

^ a f. 1 \hm ^ Lh ii Aj>x_z3 -k Ll ^~> LLl - 1 — -*--' *-^^-* >r 

jycJ LVDT J jfi- JkL j Linkage J~> yi\ *L^j 

J 1 . Uir.’-?'! 4 _o_JLJ l*_J 


00*M+*+*S 


I WWW# 


- L» > r~»l ' (JA .^4 


^-laLLtxjl pLiiJI 


(Y «-Y) J^' 




Te m e ra t u re Tra n sd u ce rs 


Ojl ojL-o- £ Y Y 


L? 


j 0 j\ 


OJJ* 


Thermocouples op-'j:^'- > 

Resistive Temperature Transducers ojlil' o'i op^-' jp o' — P-Y 


1 >S ,1 ^>~ 4->rj3 lU^'-Up <yyT 


O?~o~* c a ( ~ r - 


— ; Olp-'jij^' 

>j J-*p -Up ui ^1 p gj j'jT' r J-^ l>U 


o L_ 






. j :.; -\_jj_pt <J ^3 -\Jjg UU U-^-4 ^ i<UJ 


(Y '-T) J-Cu" 



(Y >-Y) j£ih 

— ; Ojlpi' 0'i Oj' Ap-j.} O'— 

A . ' 1 2 is --- .; £- ilC O 0 J^- 0 J>Oi' j C-Vp” 1 ' iO fly (j 4 j j'^p- CjL*jIa< 

jJ,' liLj ilijJ 4-«jUil Oi op R2 oj\ y>- 0-j3 ( Oj J> U-Up (i) ^J>oJl ^*3 u-Vj^- 1 

_L ~Jp yj a3>U*J.' «jOM 4j>r j3 -Up (<-g) ^JoOjl j_J J . O jluil I — i\Jb\ y* *" JO ~ 1 Uj-^r' 

R4 u*jUll iji y- 0-j3 c^UJjl -Up j R3 u* jUii ik— ' y lO LjL— ♦ VO « yko S' £- 

. Oj' \y~\ Aarj-i g-^bj VO Ol_T' jSyj 
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+10 V 



vo 



Tachometer 4P j ~ Jl o — Y — Y 


(j— — 0 O' Pjj Ji3LA j OjljjJl AP jJ jj* 

-: U*j ^J~\ OjUo^ Ui jftsJt o'oJ y 

Magnitude Tacho j^> £\3 

Frequency Tacho :oyy jS'U j J y-Y 

u* l j— -P- U> O J* *S ~ V ~* <— ti) O^Lp .-V^Tl 0^1 2) \jl]\ y* \_/*\ 

— '. <LJLJ1 ibUil y> llJl jj y,» y>- J^_>- ^S- J t <uR>- 

V = KN 

K 
N 


y> Ul Jljj.. C-jU 

RPM if- j-Ji 
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V d-J Jl^-lrl 

^5^* JJ" ^ (_3 -C>rl y-> JH*-l! - > - > j ^ '—■’^ -* y^ l3l CK’I-Xi j.* L*l 

3 ^ 111 _ 9 j“ 0 ^ (_)Hl ^ 3 *^-* _ 9 j“ 0 l 3 1 ? * J 1 p— 'H ljJ<-« (O^r H & jy*-A*& j^xSL* ^j3> C-lwO y* 

^ — Fl*ll y * aJlz* - > - 1 ^-’ aJ d-jliil j - 3 * ii (Jj jH *aJ 3^ aJ j_<JJ jljjJl j - 3 « ll 3 Ijjp 

F-PN/120 -:aJB 


F (HZ)^^Jl 

P .0 jil . ;llii! ;>dP 

N (RPM) ap^Ji 

Humidity Transducer hJ&J\ cjI~jZ \ — Y — Y 


< f-“ll <^ 5 ^* “f “^jF^ll L*l pl^M 3* 3 3 ^ (j y * - fill jljp Ojj Aj yte > ^]L JL^ojj 

(3 4 C_~*£lil ^jt)Ul fill jliP OjJJ fljll y* i — -*^lil 3 II y i y>r jll fill jli£ Ojj (3v 

Ojl^, P- d- X-ttJjl L»lV Ajl < — ij^xil y* J . Oj [ J~ ] AprjSj I2JW2JS 3* I — tjj ji]l -U-P fl jjil 


-J A-<_0-*-d3.l aj^j>r')/\ y* JjJ^Jl ~ 0 >rjj J l fill jlif 4 jH 4jJi cdolijl pi 3 M 

Hair Hygrometer 3 3 -xJi 33 * j 3 f.Ul y> l^«ail j J, * 3^1 ad* a^JL a,^j| 

3 /o — a£. ol^H~! j\ ol**oVI j*~~» Ojl 3 jy*^? O- - > • c ol^H-l ^1 oI-^-jVI j*~~* (3* > jAj 

J! Jj — Hll (J j>>dl LU Cr'-fj 100% J,| 10% 3 -* 3~~jl Aj jF_JI Jcp aJ^F ^ 


j 2 — 'jl 3 jy' — £3 3 — =*- 4 jLil ^jLp J- 2 jp J,ULj LVDT Jc*-^ ljH aJ^ a^IjI 

-fr-^ Vo C JP--VJI J^r Vi oi ci~>- . 3. j3f U. lk-_. 3, (Y T-T) jCcJl 

(90% I 15%) (3? H j^J^ 3 1 A~^cJl Ajjl 5 3 JI ^L-aJ (3 3 - cJ i 33 J 3 PIII ^-bCL-j J. 3^-1 

- ( 1 '. 40 C° ) 3 k H j^jl 3 J gjl Ojl ji~\ d->L>r J cp 


m 



( y r — t ) 

Current Transducer jL=J' V-Y-t 




U . T) jOJij t** ^ J! M 

. jj &je . it-i j, j£* M -y-i t*-#**^ '°^ ^ 

Current Transformer j — e -X X 1 cr^ 'i X'™- -> -'X ' J ‘“ C ^ ^ ^ 

r ^ 5A ji 1 A ^ ~~ ^ X J! jX' V' X ^ 

, ji ^ jv ^ .„ tjUi .ul- / a.,. a~i, ct m <iA ^ -> y 

-. 11 Op Amplifier aLU X. ikJ .■ -XT X f af* Wp 5 ? <^. 1 ^ 

ii *M ,LJ a,« -Cpr ti^ 


1 

L> 





J\ r-t 


lSlj>- Uk o • ; S' 1 a_\_£> * - ^ j ,-Jj 
-*— W J C_ J ' s 


Ji 0 jbOlj f a -Cj 


■: U® 


Contactors 
Electronic Switches 
Indication Lamps 
Horns 

Solenoid Valves 
Directional Control Valves 


OFF <J>Lyl dU- _* ON du 

Ji j C-xJ- 'l 3 ’. ^ "> 1 

^\jyf ti /d' - \ 




oUl O-Li -r 
-t 
-0 

c^bLoj-Jt — 


Contactors (OljjxS' 'I— F-Y 
p-d' Telemecanique aC^ ^ lb ^ (Y °-Y) JCjJI 


^F>L i..i X 11 v.,.^.!, ’^ 1 1 tirJ I <\ 1 1 i “ j * 1 1 1 ri \ r rp 



L>j ua. 

U/ 

( 0 * ■ 1 - V i J I ^ 3 . jo ) tig, <^_J 1 

ba-jEJl s j hdl 1 ^iJpCuJI jj-iJl ^Jx -* . 

d -■ ■ < ^jJ>CloJ 1 ^ 

(Yo-Y) j£bJ\ 

oU UJlp d ^ yS\ ^ ^xJudl (_ F^j C r * CC ^ 2 " 4 d’bc* aO-s 0 -* jpi le^Sdi OjSxjj 
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J L« Cyl yjJl J y- j y'U- 4 y^S/i J 0 ~)Ij U 6 d^-i yyU- J,i (J>y^* 1-Ui 

J-^3 j (j ‘-O jy^ j . y^Ol yNj cT^' jyS"~lyy>3l 

Oc-Lj^i (_3 La i JU* ‘UyyiOl Jli'-N' 
j -*J j(l y ^]1) NO <^~ y*-' A~yj J <_--lU^' 4Jt>0 jy^bjyT y* j Oy; ( Y 1 — Y ) ( J$Oji j 

yu Jyjj <_jU=ii 4,'t>0 jy^”^ ^ > 4 jJ (2 y*_3) NC bll*^ bJy Jj jy^lbjS' 

. (3 yyj!) NO+NC 




2 

(Y3-Y) 



Solid State Switches £-=j^' Y-Y'-Y 


— ii' J— l — *U J' •'-Si' y* ^^2' jM' J Vjy^V' C^' 

i_\p o^Uj .Up ojljy^Uj yOl y* "V.Y tf.4.b>uy,\ ^y^-k j ( oSjy5"lijj$3l ) <u~lOpLJ^j__^JI 

. y 2-31 j jJl cji y 

— : U?j (J iJjy^JN' 

4Jjy^2j yZ~~A jlJ ^JUI»— ^ 

— * * i i * fl ^ A-JJ ySsJ\ $ ^ yA Y 

. U\ yJbP tAU-il AJ jy^Jl y* jW> ^r>^-' 

y . ft \ \ ) A 1*3 4- d-Jjy^J] $5jjZA jO ^LtJULa C-A 

-: oi Cy (YY-Y) J$2u" y 4 y*-** c5y^ 

• i J>jir^ y^' _: 1 

. ajLii) (Jl*uNl Ug3r —’.2 Aprjll 

. ^yl yioJl Jl*-xNi .Up ^yM J-g->r —'.3 *u>rji! 

. yUOb j yj>3 djO- (JU-i'Vl .UP £- yM -Uj-^r — 1 4 'U’ry^ 

1 if JUuN' 2 j'j j y*3' y>2-pJi S jbi I lyy ^Jl 4i^3Jl <j py ^3SyJu«Ji 
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- llill <JljOS (jji XR .VOLT 2>L-Ol ijLM J J A^> 4-L-lVi Aj y\} t jf' Jj—^lAj <j 
(Y e \ — Y) jAiJj jl~ : 220 V J| J-^ JO-I A 01 op^ (J +5 V J lOj! 
-y—^j _U*i SJA Vi <Gyb ^ J^lcJ (j J Vi O jAj ^j^VJi jlJ bO J }'j 
-■. :V j J^> Ji sJiL £-txili 0^*-^ *- LoT <JloAl (_> i TR.VOLT J>^Vi ajlV 

220 V LAI xp, oi Oi=- j +5 V JbA'I A^r o oi £s. : LOAD JO-1 jL~* 


ACSW 




A* jV 


(Y^-Y) JkbJi 

j oui oil r-r-Y 

-: oUi oLl ^ ji 

aJ'VI ji a , c ~ \-.. H <LLVl tbl 4 *jV> Ob^A obJl obi 

. U> Joj oUl c^>LOj ‘WslXl jljSfl Ovri (i — ^ ) 

(t — T) JjOrl 


JJ-Vi 

. aJI>-^ IJLp J^_p— 1 J— 4 JA ^ A^S^lLl j > yV 


j VI J ^ ^ bi JiL* (V » - — l i J ( ^ j . — ^ M A.*v*i3.ilL < — jl^^ilL oW 



i J^VLI * y>b>r jl J^-*J ill 


£~D w o" 


l» “W^ lO-'lLj 



I 










\J> j jUJl 


^ jj C~>- (j (J\j— >S' J 4j3^i\ OlJl OLl 

a jLi l)Lj OLi — ^ 

— * ^ {j'S' y ^ t **C. t ^ jp~fr ^Lp Ol«A ClP\»A Y 

J _ptX OU OLi -i 
<J OjJb 4 La ~ < ~r J 

[ :>-!;> i j^>r- jP jl (JpIp- ji <■ >ljd (_5^ A*1 l — 'AJl '—aAA. C^~£~ “CA '-A-P 

£ o' j! cpIA > >^'j(r * - Y) j£jJl (j A-Al^ -W ^ s^- j j ji 2i > 

' — ; I C* 4_flJlliP 

. 24 V jl 48 V - 

24 V,110 V,120 V,220 V,38 V ~ 

• -p j~* jW 

— : cM^jS!' Ajtf 

c>\j—\ f <UJl li jf- <j ^JpPPL-u SpIp 

4 . n - , A ^\_P _) y* dP^— ^-P” J^-*-*Al A-— pj v__Alp^ 

ji vjpl S' j£\ j >-l ^ L p opCj ^J-^* 

jljAjl (J$ Jb *~bJl ji _\_£ 4-1 ^j . bl a>4 

. AY * > . 4_S4j^^j.A-d>\ 4 _SAjL* ^*A l 



( r *-Y)j^Ji 


Silence 3 ^4' cplSS^b Ji-iAi ^ 4 


xl 


opLp! j 4i>LiAl J4 ApJ^Vii Cp^4 j :>t3Y A>4 j oAA\ '-^-’AA (JSAp y «4A4lp.l S-^r— ' c4 '■— ~' >x -?4 (*" 

. J-*JuAl 414 f UiAi 

^ A 

0 J JA j ^j-i r .^rl l Jl^ L*--J (Jl GSVZ' J 

A1 (j j — Jl ^ lm a*j ^^Lp t_pjlkil 

□X j ^ (r \ -Y) J^AiJSj J-^jJl dB y. 

X2 |A2 (2>*A) cj^ >*jj (ij^-'i) 04 M- 


<s> 


1 


( r^-Y) jsAjJi 
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ij j£S\ ou £-r-Y 


( yj> y\ ilLft j £jl yil Obj_J (J J-ILjj OUU_a1\ jCX» 

-: Jia li\jL~J» iJLP j* A-J OUU-^Jl 

Two Way Valves ^y.j' — cl>UUw?-A 
Three Way Valves OKU a^Ajj cjUI w>-Y 

: j jj jL~ii 0\i a_j OUU-^ il a T^iJ' J i^^- 0 j 

Direct Acting oii otaU^-i 

Pilot Operated J^\-A jS- Oli O oULw>-u 
(I) o hd\ jfl 3 y-V 4 (j f^ 3 * u3j~ (T Y — Y) J^' j 

• ( t -r J ) ^ £--^J l_? J 



8 

9 

10 



-:o? o 

vJLdl U <b j_jI 




11 

12 

13 

14 

JUJl 




r 


U^Jl 


J ‘ 4 1 ^ y*2 « | 2 

4> yu^» S^\s>rj' S J\ (_jt) 


4 

5 

6 
7 


2 ^^*a..L?Lj 41 ^_2_4i 
<4 Up 

Ur ,1 ( C l > 




Jii^ cJsl* 

— : aj Jii 

Jbp d)j>4.' ^Lw4l cj4i jLJ J .'pp 


i.Uj j L>-j^fi.« j-L^ojl ^-waj ^ j i^JiLL j ^JLp- S/ 4 

^ L». .. -4 i (^JlL" jjlAj ^ Lv ^ ai i (_JiJl4 ^ ^^441 jLili j_lp j ^l ^.,-4 i ja_p ^Jlil 


^ *-'J j l 4j>C3 (jJj'-OJ f^U>r j"V 1 {_jL ( J-*_flJ 4JW3 jJ 2^>rjdS 1^2141 3 jX~3 

. »L»_ pJI J\P ^JbJ (3 i -'-j ^4-a-L; J ^L»—g S' j 

_4 2l (Jj -' 2Pj £- ^J3-* ^4 AIj1 y~ 4 “4? ‘-2-' L* L»-P> ^il_LA (jl j> j-Sb ^jJbM j 

. j4 J j^xjj ^LwoJi c_jJlL 

aJL>- <j L*i djLaf-Vjll aip os Ip ^^<13.1 p3l>*_xji <_l 4.5 ^'vil > -4 4 ^ .s> i i o( UT 

4pL\j (_£ y*~ J j^^r‘ jy-^ p32>Jl 0->2 A-j ^43 i C->ULw4i S^JiS 0jj24l C^LaiJuil 

. j>3Ji (j jv22-PO ^yt~p ^^5" j'LuJ ^lp 

c-^ijl aJVjJ! _ji J (1 >*Ji) ji i^y^4' f'—Jl >*J (YT-Y) J$2iJ! j 



M 


(2 i-A 1 ) 



A2 

© 

(rr-Y) jsLJi 

5j ^I pUaJi oj^-i o — T — Y 

A — j J&\d\ — sxU £- !> l^L-P jj jf~i (J^' J Aj ^ jbxll Oj^-i ^ JjwUJl 2 Ua 

— : ^ U lfrj> £ jj ^3^*^ 

»2ij Jjj2l (j ^ Ss ^z^ j c-j L« 1 -». ..-j ii ojjbj — ; aJjIa]S 4r! ‘ ~ J ' A ' A — \ 
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Sjl i*>U UJ ^LJl ji yOl «:lil ji-b j buUUWl 0 aa fjA W^-j L^' 0 ^ 

1 A +10 V y J- jjLi-i J y? s -Up j-*'uJl yuli c$ V2! J~^-> o2' Vy^ 2 ' 

b>o 


•JH 


iM LA . U 0 V -bp- ojLi-l J j-p -Up J.*bOl JiVl u 


Three Way ol.l^ Two Way Valve 


.• ,L— c. L** « cpU*!-—- ill 


f-J 


AolW'i s Jt* j*p i£i (ri-Y) jVeJl j Valve 


B1 


0 :10V 


B2 


A2 



1 < 
”2 

\_/ W * 

( 0:10V B2 



NO 


NC 




1 C 


( ri-T) 

_« dll jke y_ (V^ 4_W (') J^-Vl ^ 

Jl C y* A-ull ja 20 % y (v^Vdl Jl 2V .y- V u '< N0 h ^ ] 

. NO J! C ^ jTuli ^ 80% y. j NC 

- 1 .'.^1 1 (j ji-b gji y V £-*2' +V W'-*T-' u> :> ''-^' fWfr» (■— 0 J-* 22 ' 2 j 

_ .. 20% J-ur r U-Wl yA r 1 ^" j (vA-Ct Jpl.u Jl +2V Tp- ijls.\ Jj~*j -upj 

220 V :oy 11 j-' -all -u — p Jp y A1 , A2 p-%h S ! ' oL W. J*lAl ^yhl 

. PLC jW c/> V B1 ’ B2 
Dampers Qy' *li p'y^' oijyli — X 

aj S A' <_jp>ull A-Tei <j py*lull oaa puuu~p 
(j p C ^ :1J ^-yL-Jl jl ijOi frljl>l y-b (j jA2WJ 

^ y J ojJ y> j AiWVl yhLll «j'y- ■Wy 

a . 1 « ll 4 LliSl A+ y-xll CpL*!— ill J-®-^ 

JA — Sll a' J 11 jyl^ >*J uhi (Y'o-X ) jAbllj 

D <Jj — Tl <j frl _J>1 yAJ j «y UJJ 


7TV 


B1 


A1 


SSL 


A2 


r t g d 


A 


( ro-Y) jAAi 
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f- 


I 


>20 V jA-aU Xpi \^y A1 , A2 OL. LJLp G G X 

. GCajI rA £-* 131 , 132 Sn 

Proportional Power Control Devices J Gr-’VJi G^' “Y* 

A t.7 , \ j V - iia^ yd.1 ji >UaJl . Li-iJ -VjjV <Jj ^ yu 

A'i ^J-p LpLw-p •, u-G-p ojUii -V-p>r ( a-“ Lc. cJ-Si _j ^UXl 


X'j G ( 


^ r -o! gX j..j j*j*i (r - -Y)JS CGi LpG j aU'^' cXy^X 1 j' ^SAX 


-U 


j. Ajj (c_A ^ <brj CO/i' jX j gjr'"^’ jX" > 4 j; (' jXji)y^X.l jL2i 

A1 ,A2 ,A3 oi ,• lAp (_^ J-CiJi) ^ jS ! i J% X' j gsX (X jX 

FIX X- c x £• XX' -X' B1 ,B2 U -X x-X" X' £* XX ^ l >' 

.X .XXi ;X- , r - X >i C1,C2 ,C3 oi ^ j G>^' 


• G— ' G g 

38 0V- 


c_^' 

2 20V' 


220V 





A1 A2 

B1 

B? 


Cl C2 


0 : 220V— 


^ 1 
♦ 

(Y"\-Y) j£X 

Protection Devices ajUJ-1 oj&r ' £ — Y 


liX yUAil ‘X PLC «>X X' J> ^-' 1 ,X X ^X' x' Cr* A-^' -^ji 

— ’ l^Xa / Jj cX ,V ) l Lv^ J CX ^/b 

Fuses - ^ X 1 °'X' “ ' 

mcb's 5 X 1 G <ujl (X s ~ x 

Over Loads L j' X' _ v 

GX^' X£ — Y 

AL_>j ^>_p ,-njLc'l jGG 33 0j C; — ■* A^U 5 ' AjL>_-»-I ys'jJ >" (_> -O- | L^yX"'' 
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(J J jl 1 w\_>“ 1 ^rVJ ^23 C-J jl A^> dj ^ ls^ J^~' 

Cartridge fuses <~i _A yM ^ <jA j$~A\ j£\ j ( ^ J S , I Ja^ 

e>2>\ C. oJ>l_P Aj j^j S )}\ OwL& j j\ ■ y* Aj y>\ ^Jj>- 3 O ^>v-> ejy i l l oJL& 

-Ip ^^CCjwC^* y (jxllaJaJLj jL^^j^I ^2 : P yj? y j Jjji jl ^p-JJ 4j<jL« 

Aj oJlA (. il 

-:ol «±~*- Ja-~; ^Ay- j (Y'V-Y) J^J'j 


L5 


1 


4 


_z_jjliulju i j. .2..j.r J-ZTJCl 


' . : i v ‘ • • J. 
L 1- • 


■mmmZM 


7f7 ■ JT7 -rT-r7-7 r 7 7 7/7 7JTT777 


V 


1 


( rv-Y) j^-d 
1 
2 

3 

4 


j-u.. J^y <-* J* 

(jJjl y> ) Ojl j-iJl O^L* 

■ jl L>r^Ji y AP Aj 

^ jLddi wIpU j A-o j^AxAIj OJ_^>rS/l jj5 A—i jla ^3-i c4 J j ..al l ^-b-bA~Jj 

(J^Cj a jl ^ ..Oil jC Oti 30 A. j j .. c a . 3 ^LeJj jLjlH jlf i.}li 1.5 j_U y>- L^jt ^ ..-a i\ 

• C _A 45 A 

-'• jA”^' °'jA f-*' ^ CJj 

. j ^ . ^U <b-l^P ^ubJl 'SjaU 4JJL4-A 

j^p j- A- g - ^j— Y 

4J— *42AJ ^Jp jAPf> jA g J t . A I ' j^AlP 0*i 4 a1j jp- aJ — Y* 

j -ijl LP 0 ^la 4-1 g . a li ^fp *— J 
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( rA-Y) 


o o yijJi ^34 j3 Y — £ — Y 


y'j-VJi J-^Sj J~=>j (J MCB S ayLvi! ^>\y> 

/- J ^Ij ^jJL; ^U-iii OS ^ Uiilj ^_Uli { jyi (3 j-Ulj <-l->'Vl_>- ji <LolxJl 

Oj jijJl r 0 _/4'4 ^Jsli L*i . LsjAj 3-1-Uj AOAxJl J-jtAuil C->^U- AlP 0 yL\JI 

UaU-l Cj'VU- AlP- LJI 0 ^jIaJI ..-? a ; ^jJLj 3J-!aS^j AjiUJl ^JtAUlil lA-s^U- AlP 3-1-Bj LjA; 

— : 5 jA_aI\ 5 y‘ljJ\ £_ 1 ?\ ji £j\j~ C Ujj 

HuA .0 y'.jJ\ (J ^_a 3 U->jA?~ AiP \Jbr jwa3 Us J^ih ^ysj— ) 

ggfo . UaU-l ilhjj ^ j* - ■■•? J-o-*li WaIpJ ^S_— Y 

. 0 ^liiLo-S^ L^l — r 

c 

pjj j7 ij — 3 — *- OjJj J-J-\ IfU-AJj 1$1 aA j£s-i 

| • b'j-* 

" : • >i 

iP TP^ m ( 1 PolC -S-lj i_Joi — 

0 

£3Yz3tzpp 2 Pole Cr^ 2 ^. ~ 

, i 3 Pole ^Uaii 4j^Us ^ti- 

4 Pole t-jlixsi £!jL> — 

( Y* S — Y ) jJ^n-aJI (i) ( jS2lJi As-ij £-L>LaJ £- S j A ^Jz> ju (V *\ — Y ) j 
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(<__,•) y$4iJl i_alU4 aJY>b ^b\jS y iy j 
i . b» ayb ^li d~y Uj y? (y-~z (£ * -Y) J^LiJl L»i 

y : :• bb Jp bhiSU (' U^-* j' ^-^3 i^ip -*->-lj 

. (<_p bGiJl) U^~« ji <^~Ui yJ^-U » y i:> 

; .. -l i 9 yLul ^>\ ji *-* Ui dab-Jii^* aJ_P 

US' 

aU bS I j y jUol y*j In y~aU jt~ll ^ 

. ypUJJ c-UuU 

d ° 

ybbul ^U 23 yp l _U-’v jV _y jG~Y 

jLJ\ LU uu -uy> _, (0.2 : 5 S) ^ u yj'y; <yj <4 

• ( ^ ,u]1 <y [ y~ ’ey 

j baby (J-l'i jLJ' y j It gJ-bluJl J-aill jU-V 

ail P gj j.L~a _* 1 hr aJ_>-lj ipLv y Jii yj <j y^tiil 

. (1.45 In) 

ykuil j a Jjy rfs. jU ^yi' y 1 J ^sili jG i 

iy *y . ~b yjl.Ol ^Jsi y oi y'-vib ^.\4rij yuil aUU 

U'_y>Jl y>l y~\ ij 1 y?J 1 -*4 £jy' ' S- 1 -* 

( yy" y'y-) 


-: Jl IEC UbJ» OUL^I yJJ ^*U>UM t^?y5- UJ 5 y~ail 5 ytoJt j&Lj 

(AXJi) L y' y- Jjtii j («i»^) B y'ytt oy ^ 
(iyji) U j>\ y Jjti» j C y'y ti 5 yb ^J?iy-Y 

(djjJL^) D y' y ti 5 yb ^tly— V 
a \ J i-1 -y fj; y-\ ab y\ ^dsJ ay_iil aylxH ^-bljii Aadiil Uibbl otS'yull jl ^-hb jj^Urlj 

•G ,K> 


esr- 


£>\ yli w c^yi54u ^1' AaU-- j L ,B ^y- yl' £>\y& ob UIp 


*Ey 


a<Jl dais' il bbJ- r JL 


G,K,U,C (_y'y- tA 
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U, ,-Jl i . 


u*' 


JLUI 


d3 




(♦-*>' ( 0_Y ) Jj xIr ' J 

B,C,L,U ,K,G 


(O-t)JjjJrl 


j3-l 

A ^ y 

( J^2-cji jLJ 

o' 4 >■*' o-O 0 

4pLw 

Ja^lM j\j 

Vi «yJ 0 

0.1 :5 S dw 

B 

6 :63 

1.45 In 

(3 : 5) In 

C 

6 :63 

1.45 In 

(5 : 10) In 

L 

6 : 10 

1.9 In 

(3.6 : 5.25) In 


16:25 

1.75 In 

(3.6 : 4.9) In 


32:63 

1.6 In 

(3.12:4.55) In 

U 

0.5 : 10 

1.9 In 

(5.25 : 12) In 


12 : 15 

1.75 In 

(4.9 : 11.2) In 


32 : 63 

1.6 In 

(4.5 : 10.4) In 

IC 

6 : 63 

1.25 In 

(7 : 10) In 

G 

0.5 : 63 

1.35 In 

(7 : 10) In 


\ 


Qj 0 lAi ( ^ ^ _ ^ J 

— : d— djdli c->l> jJUil 

1.13 In lJj 1 — ; j ^>J-l U-iil 

NR 22 

16 dr^-' 

220/380 V ~ ^ 

^ ^ -Y) J^2dJ\ djlSN' DVE v-6-^' c->U~2 j-JJ l-ls> 


Nr. 22 -L 16. A 
220/380- 



6000 


6000 jr 2 ^ jD ^ 

3 ^j^LaiJ jdxli 

4JU-ii J yP j>\ Vi ^La-d jVJ -AjJjxJL. (■ yu ^U]! jl 3 J 

— :OVER LOADS kj >' r-i-t 


\ 


\ 


Lp 


■:T i^U- j J-D-l o^6j dr* V; ^rs^O' yM ajU - ^ ^ 4j c^L_~4.1 

,f 33^ y (1 Y - Y) U*.* J~*yj c^LyVld/Ji djlyU 
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^ ^ ^ ^-- v ' — — 1 j yZZZ l_Zj y^ *— * [ y y 1 ^ — >_- J >. — — ' A — C. JZZ ^y\^J 


■ (s-’) <S j\ 





( £ T — T ) J^LxJ\ 


* ^ j-^ 3 0^-*j jLJ _kwij ^jX* ^ 5 5jj 1 c-<L^jdl (_^ 

A L^ol* Aj^" H Ij j-Vj J-oJ-I j aiLj C- 1 J^- 3- -'-’V ^ J' jj j£- 

■ ( 1 V ~ Y ^Jsy Sj_aj siljjj \^^zj _) LjJu 
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(£r-T> 

External Memories Cj\J> \JJl o — t 

y 1 i jjP ^jUail cJ\j\s\ (j £t-<ljjJl yyZcS jD-I C->l^S"LUl 

Aj pA->pJl oj^>r')/ RAM! <3 yu-Al j^ljy iji i — oXki 

ji til ^c_<l j jJl JJLL; jLdi p^UoIjI -Up L»l . ^^,-gASl jlyd j3La li\i=> \]o y£- 

ji ji £_* ji 1-1 (_5 tJ> JjU. 1 O'Ait (J ts- ys y> (*jUJ <U jlkA ^JjAj 

‘\t -.& J ol yUx aLj^j \y> UbljLJPxi yj Oil P AjjlkJl o5j IAp Uj _ / gS'Jl UL^jJl 4-P jli 4 j jU^Ot 

— * j ^ JL>PP-*dl ^-*1) J 3, c3 jF ^ AP 

^ j a f-uupJJ iAj^\ jl^- Ob' bi j Floppy Diskette <3 ^ii ^1 \ 

. 4jLail j* ji IBM J 

\_p>P J . .-, U o-U>-j <l^»t JlPPP-O ^jJb ySsJ j ^J~T«-~»»dl -lljj-P' U-Uo J Zx~a Y 

. 4_ol*JI oy^j>rl 4 >_JUj * • P — '^- O lp*dl daj^JpJI ^Jjytd 

. jl SO U o/S j Semi Conductors c^>l^ _>ll oLu-i y is-y^x* yy 

s> y 4 o j a A ji ilL* J c~>y^dl i*lp <uUJ ^y * /dl ® yp3 (j 

— ; ' g •- ■» jb” J.) ti_>l ^SOjJl 


jW 


J 


,1 4_ 


ill <1$"' yz\\ ^J-3 y» ^-UP-P - lt £t/<lj yj U— ^>- — '. ROM UjI^U-kJS Ofl^i!^ «-U>-j 1 

. IdL ypU -Uii ydv-C *V J ^* -P -Q -<dJ o-ULlil 
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1 1 


Ji u uE S-V>- jj i i-U j - : EPROM £—0 gO OLE' 


li <L>, 


A' 4- 


^ J, . 1^3 o>MJ ^<0 V j Programmer ^ O' 

. CJL!0 Axj jaJvj ^ (_*' A^-C-j^k} l ^ ^2j ^*Sj 

> j EPROM v^' OD -■ EPROM 0-0 ^ D J1 ElyL", - 

>* 0 jl^ oJ-'Sj US' ■• i_->i Jh 0^3 <jyOl jO w - >j: - *V er'E c W-^, _/ 

. AX'S a*.. J_uil ^.aU O'-! 


jO ^ ,3 O jMi jlOil j EEPROM i fY> ;a- j Jb-0 ig> Jw (£ l~Y) JSOJ j 

eprom o- 0-0 j u j— er^s- (') J^' PLC 

^Lv^i—b OO' Ji EPROM a ■O'E ®-o-j j J-^ ^b y Jii ihja j (<_-> J^-bJl) 

. ( — >r jOOl) (J~*~J jlf*-) v~AL*.a ®-e»jj -Ob oDa: b4y ®a^-j 



( ££-Y) J^iJl 

Programmers E£jJl ®j^r' 

£_a O' (00,01 RAM 0^*0 r-V>^J.l £t-*by Jb>ob iSrO' fO" 

- : JOlE ^ j i^O' (_/■ O'O' ° J - P Ob-* j 
Hand Programmer -Ob jl~c ^ 

Desk Programmer y^E' <~> y '^s- j^ - Y 

>O0l . 1 ; ~- AjC-MI iS' Au" O 3 r* .T*- 4 b jy~ “E-a^ O' 'b'-cii j-* jt IBM yyr*-0~V 
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j\ DOS c d J y y r <-J! 0^' -WyJl oU S^U-j 

4 y, j\^S y^f^\ jO- r Lu ^' v^l >' ^ ' cAj Windows ^ 

(A-\ o pid yjl) yy' jvSi^Ol ey>d OU’UJ y W gO A..-W--I~d-i y^-dDl ajp-i >^-'J 

y U y>yil (j ji Hard Disk v-k-T'' <3 ' — d y' — J ^'' yxr_ dO-iSO 

. CD ROM yy j jd Flopy Disk 

U~ 5 Toshiba a^— M L-*^i -Ob 0*^ u*~A ( l0_Y ) 

y J<Od\) J-Dd A-Jli AjJb j Omron aT yd y-M j (' J^d') ykJ' J^d' 
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(i o-Y) 


Printers oUjILJi V— Y 


iL 




Ikii 


f‘ 


(J^ j' 0^1 IjJi ipLkJ £-.*^il £A 

jijL^\ o.Uj l^UJ £->'j J £*>' j Cs*j J J^VS ^S y\ y 

C' 1 — ) JS p LC jig ^ UjJ, ( * *1 - Y ) J^-iJl J A^Uall oljbV Iju- ijui. 

J S b3.l ^ Lp C~i> jl^r ,ilb j U^ljJl a;_ ^ b <j J.^.r.-ll 

3 * • jV- bjUr. i^lkib g*\>y ipQ, ^<o: LbUi^l It 


iT 
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» l l '*? 1 ' 4_S^y j\ -^xS' _) 5jL>- (3 tlr* 


4-P 


UUJ' <3 


^<J1 





(£1-Y) jSLiJl 

Operator Panel j ^otdt jl^r A— \ 


jl l _j -*"'^'' 4 ^- 5 -*-* J- 4 L*- 1 >j jL^j>r £.* <jTAl^~* jLg_^rl 13 a 

ii_J^-ljJl cjblJ-xJSj c aa- 4 j3l O’bi jii 0-.'i jj jL$-=M ^•^- a ^-voil ( J-*-»i>- 4 

Jl — U p^I Si y<-* ^ip JLpL~j JU^pS^ J*- 1 - f J-^ '■^‘^ < - 

U cX C5^ J^ 1 U l } ^r*P’ ojiljJi jA Ajylill jl^-Pr A*jj C pUaJL; 05y>r jiS 

.'.U SJL jz (IV— Y) ( jS^Jij y**^ pj- p'i >upLpjJS <uL*-*Ji ( Jjp|jj 

(j j _^ls- gji Yii ^ilj i^-jJ y 4 ^r^p 3 (<J-*-^ S_*jlxil jlpr 

c yJlj c-j\ — 3 jil eyi J p~*-> liX'-iiTj 
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( £ V-T) jAdJl 


jL j KT , KC , KF 
.y uJ, DATA BLOCKS o>UUi 

oL ^3' jCLiJ-S y. Jj'L-j 

"" jM 1_ Over _ Loaded 
Cabinet _ C2 
Diagram _ A7 

1 1 i % a JS Lj i dA a wO>- aJL^ ji aA . 

AA ^ -J J L> _/ .7 

°-j — =^j-“ dyd Lo a^pri j Ml d yd ^Lp 
-dj — *~JJ ikil j C2 A.A-J Uxji ^ 

4 — Ld — Ac LA A7 LKAl (_j :> y y* 


■ , p> dSLcll aj ^dJl c_>L« ^1*11 Jujll 

Ml : Power _24Kw 
In= 44 A _ Ir = 48 A 
Screw Conveyor # 20 


jjx> j^j 48 A ^Ldi jLj j 44 A yAl ®jlJ j 24 Kw Ayai Ml d yM oi yi 

a_>- y* 2 * 1 & j j d^-Ccll a_>— j] Ajidp^ ^*~c — ' > y -^^0 ^>3^ * ~ a l * 1 4—1 d-a-> *cr ^ 

— L- — -- 16 yd jAj a3l- j JC du j 32 Jksd yi Siemens AyJ Op 393 

. dldl (__gL” wV>A" 

-Ml - Over - Loaded - 

j — & j Op 393 A^-jli ajAal-v! JjLv ^ 9 <^tAt a yS”l jJl caUI>- (l — T) <JjjeM j 

• A4i * a ^TLdi ajA dU- aJLvj ( 5 I ^-1 y-l ( jAc.j Siemens A y- -Ini y 
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(V-T) Jj-bM 


a S' F-H o A>- j 


o y ijji y_; 

^-3 j 

F 0.7 

1 (*i j aJL- J\ 

F 2.7 

17 j*i j ^F* 

F 0.6 

2 yj <iF- J>\ 

F 2.6 

18 y Fy )\ 

F 0.5 

3 y , 5JL-> 

F 2.5 

19 pij 3JL- J\ 

| F 0.4 

4 yj ^JFj^I 

F 2.4 

20 r y ^ )\ 

F 0.3 

5 j*ij xjy ^]i 

F 2.3 

21 y aJu > 

F 0.2 

6 y J Ji 

F 2.2 

22 y iiU > 

F 0.1 

7 jv3j <JF- 

F 2.1 

23 y ^y j\ 

F 0.0 

8 r y *JL*> 

F 2.0 

24 jvij xJy ^1' 

F 1.7 

9 y <Ju > 

F 3.7 

25 y ^F- 

F 1.6 

10 y <1F- ^ 

F 3.6 

26 jvij 

F 1.5 

11 r y aJF^JI 

F 3.5 

27 (Vi j ^F- ^Sl 

F 1.4 

12 r »j Fy > 

F 3.4 

28 y xJy 

F 1 .3 

l 

13 y FU4 

F 3.3 

29 y Fy )\ 

F 1 .2 

14 y 0y> 

F 3.2 

30 y aJL- > 

F 1.1 

15 y j 

F 3.1 

31 y 

F 1.0 

16 yj XiL- 

F 3.0 

32 y *JF- J\ 


isr jJl olT H-Y 


._ I ytJ j j. * ^ U-a^IS" jly yFj '■yF _»~Fp y yrFu^N' oScj 

0L~4 IgJ jFy* j J^-'-F' y ^ y^ 5J , i_ ? ia — >i J57i ^ O^yi cyLii' y 2 -*! b ' y>yF~Jl 
j/j jUjJi w^Jl oi ji> j ii y-FJ y5FJl ^FlU F j 1 ^' ^ J^ b ^ J ^ b 9^ J 
» Jr ^. y iF jF^S ly y. (5jU ^jUU y WF bl jM ^ 

i j: 3 (i a-\) ^j^s-jJi j <_jUu~Ji y-a* yy b J-^y otv-^ y 

• y^F y- 1 -^-'' -Fy^ 
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l te; 










(£ A-Y) 

.^1 '^k^YI 3l£>B oUiil (J > (1 <\-Y) j 


VI wi 


V 2 W2 



(t S-Y) 

, Y j." 4ib ^1? (I) 

AlJjJl <U_w^ jJ ^Jsj j& Cj)^i (^~r J ') J 

Z\lJ.5 j\ Y L^>>r L»1 L _>-jU>- l^i...g jj ^ j&-\ c^Li-L* ^jw ( — :>r ) ^j^'-iJl j 

. (Y/A) ^ V^-U 


T 

y 



i<>r bbit a^j>t lmu>j 3 1 d->lY cjvLaJL* ^ y 4_iL» y^> j 


J-^yy 220 V j-ubl ^ oir bi 12. 2 >1 J^jJ (A / Y) (220 / 380 V) 2^JJ 

o-l — * — _w= jj 4_aj J& (o * — Y ) j . 380 V jj-^oil -v-^->r- ol2 bl Y 2 -j4 2 

. (^ J<2iJi) Uj4 j (i ) lib yM 


380 V - 41 5 V/3 220 V - 240 V/3 



(0 . -Y) J^bJl 

4_pI -Ji i obr\ (J5 o^^-2J bo-r y* 2 _b~ \ — y ^ lb 

• (Ov-2') 


iji i-—- b 2 y*~ ob 2 ^- 3 vb <2 Ja .>-^)0 j (jb~-Jl^ ipbbl (_jjlaP O^jjYJj 

. ^^22 j-UniL bbo> jil 2^_#b i — >\ Jb‘\ ^jA yj Jb iJj-J 


<-1 L 2 U 


; © © © 

<*>■<*>■<!) ; 


4- k > 


>jl>Jl o ^ l /i y I t J^yj 


_-bl 




(.1 V. 2 V 3 


U 12 LI U 12 LI 



r?’ o' J fr v ^ 4 *>jliJt O^LojJl ,U*y jjio 

,1 bl 


(o >-Y) J£j 2 \ 
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